The high mortality after surgical treatment for acute colitis in non-specialist hospitals suggests that the severity of the disease is often underestimated. Admissions for acute colitis are relatively uncommon and a survey of results in 34 hospitals over a long period showed that, in most hospitals, only one operation for acute colitis was performed each year (Ritchie, 1974 ). There admitted to St Mark's Hospital during the period 1 January 1968 -31 December 1972 was studied. In every patient the diagnosis of proctocolitis was established on the basis of clinical, radiological and pathological findings. Patients admitted for investigation, assessment or elective surgical treatment were excluded, resulting in 189 admissions (in 166 patients) for treatment of active colitis. The majority of patients with active colitis are managed at this hospital as outpatients and the series therefore includes only patients unresponsive to treatment outside hospital or patients with disease regarded as too severe for outpatient management.
Recording of Data
A proforma was designed for the analysis of the clinical features of the illness at the time of admission, the results of investigation and the outcome of the attack.
The following features were recorded in addition to age, sex, and date of admission to hospital. 
Statistical Methods
The main statistical problem is to determine which subset best replaces the total number of 56 clinical attributes recorded. Account has also to be taken of missing values since every attribute was not recorded in every patient. In some cases the absence of a result reflects the severity of the disease; for example, a barium enema is not performed in the very ill patient.
As the first step the individual attributes were examined to find those which differed significantly between the two outcome groups and to eliminate those which occurred too infrequently or in which the data were insufficient for useful analysis. Significance of differences for continuous variables was assessed by Student's t test and for discontinuous variables by the x2 test.
Having identified single attributes in which the two outcome groups differed, the predictive value of each attribute when present in an individual patient was calculated using Bayes theorem. For this purpose, continuous variables were divided into categories and treated as discrete.
It seemed likely that a combination of two or more attributes would give better prediction of medical success or failure than a single attribute. Two techniques were employed to find the best combinations of attributes:
The theoretical basis for using this technique for data combining quantitative and qualitative attributes and having no well defined statistical distribution is not at all well understood. Because of these difficulties it is not possible to assert that the results we have obtained are optimal in the sense that a linear discriminant function is optimal for distinguishingbetween normallydistributed variables with a common variance/covariance matrix.
ANALYSIS OF SYMPTOM PATTERNS
An enumeration of all the possible subsets of up to five attributes (after categorization of continuous variables) to see which gives the best discrimination is a type of analysis of symptom pattern only feasible for up to four to five attributes as the number of possible patterns then becomes very large and the numbers in any given pattern becomes too small for useful results to be obtained (Spicer, Jones, and Lennard-Jones, 1973 ).
There remains the problem of giving expression to the predictive power of the attributes selected by the above procedures. If the theoretical basis of the discriminant function was known, this would not be necessary but in the present example this is far from being the case. The method used has been to express the proportion of patients in each pattern having an unfavourable outcome in terms of the logarithm of the odds on failure. Mathematical expressions were fitted to the log-odds to assess the magnitude of the individual effects and interactions of the attributes of which the pattern is made up. The theory of this technique has been set out by Nelder and Wedderburn (1972) and more simply by Snedecor and Cochran (1967) . Nelder (1974) has developed a set of computer programs for the calculations. This method is extremely flexible and enables the significance of high degrees of interactions between attributes to be tested and also the adequacy of the grouping of the quantitative variables. Some method of dealing with the latter problem is needed since it is clear that a very fine grouping, for example, by half a degree of temperature, might lead to very small numbers in some categories while too coarse a grouping might lose information on the quantitative effects.
Missing values were treated in a number of ways. When each attribute was examined individually cases which had values missing for the attribute were omitted. When calculating the stepwise discriminant they were replaced by dummy values calculated by a method developed by Little (1973) based on that of Buck (1960) (1960) . (Cameron and Rippman, 1910) showed that a sustained temperature of 101°F or more was associated with a high mortality. In 1955 Truelove and Witts introduced a classification of the severity of colitis which has been widely used ever since.
This classification takes into account five variables, including temperature, pulse rate, bowel frequency with the presence of blood in the stools, haemoglobin level, and ESR. These variables were chosen and critical values selected by the authors from their wide clinical experience of the disease. Three grades of severity were suggested and retrospective surveys have shown that these grades correlate well with the outcome of an attack (Edwards and Truelove, 1963; Watts, de Dombal, Watkinson, and Goligher, 1966) .
The difficulty with such a classification using five variables is that not all the conditions may be fulfilled at one time, particularly during the first few days after the patient is admitted to hospital. It would be a further advantage if clinical observations could be expressed in terms of the probability of medical response or failure.
A different approach has been adopted by Card (Jalan, Prescott, Sircus, Card, McManus, Falconer, 583 Small, Smith, and Bruce, 1970, 1971 ) who asked a group of experienced clinicians to rank a series of case histories in order of increasing severity of the disease without knowledge of the outcome of the attack. There was substantial agreement between the clinicians and a communal ranking order was established. Several attributes were then chosen from the case histories and the correlation of each attribute with the consensus ranking order was calculated. A multiple regression of five variables with the consensus ranking of severity was calculated. The closest agreement was reached when all five attributes were included but the agreement was almost as good when the analysis was restricted to temperature, number of bowel movements, and ESR. The group of patients was arbitrarily divided into three approximately equal subgroups denoted as having severe, moderate or mild colitis. An individual patient could then be given a score y from the formula: y = 0-84 xi + 0-12 X2 + 0-35 X3 -0-59, where xi, X2 and X3 are variables derived from the measurement of temperature, number of bowel movements, and erythrocyte sedimentation rate, respectively. X2 and X3 are continuous variables in the range 0 to 4 derived from the original measurements by reading off corresponding values from a simple graph. xi assumes the value 3-13, 2-28 or 1-23 depending on whether the oral temperature was greater than 100°F, less than 100°F or normal.
Patients were then classified as severe if y was greater than 2-5, mild if less than 1-328 and moderate in other cases. This classification was subsequently applied retrospectively to a series of patients and agreed well with the outcome of the illness. The present study is based on a different premise. The outcome of the attack was defined first and those clinical features available during the first day and during the first few days after admission have been correlated with the outcome. Of necessity, this analysis reflects those clinical features which influence clinicians in their judgment about the management of each acute attack of colitis. This work must be regarded as a preliminary study and it is planned to test the conclusions prospectively in a further series of patients treated in non-specialist hospitals.
At the end of the first 24 hours in hospital no single attribute gave more than an indication that medical treatment might fail, though a normal consistency of stool and a low bowel frequency suggested that medical treatment was likely to succeed. The most useful predictive features at this early stage were the maximum temperature and the observed bowel frequency taken in combination. A patient with a bowel frequency of less than eight on the first day and a maximum temperature of 38°C or less had a high probability of responding to medical treatment. Conversely, a patient with a higher bowel frequency and a higher temperature had a four in five chance of failing to respond to drug therapy with a consequent need for operation.
After the first day in hospital a sustained fever (usually despite vigorous treatment) was of serious import so that a patient with a maximum temperature greater than 38°C on the fourth day had about one chance in eight of responding to medical treatment. The appearance of colonic dilatation, mucosal islands, or both, on a plain abdominal radiograph was of equally serious significance but this finding in part reflects a policy of management in the hospital.
A barium enema was most helpful if it showed a normal appearance of the colon or distal colitis. In this event medical treatment was usually successful. The finding of substantial or extensive colitis or the presence of colonic ulceration was associated with an increased likelihood of surgical treatment, as already shown by others (Watts et al, 1966; de Dombal, Geffen, Darnborough, Watkinson, and Goligher, 1968) but the predictive value of these findings was small in the individual patient. Avoidance of a barium enema in severely ill patients limits the clinical usefulness of this examination in acute colitis and therefore the predictive value of these two radiological features is underestimated.
We suggest that a combination of observed bowel frequency and maximum body temperature during the first day in hospital may provide a guide to the likelihood of successful medical treatment. Patients who pass no more than eight stools and have a fever of 38°C or less can be regarded as unlikely to require surgical treatment during that attack. Patients with a combination of more than eight stools in the first 24 hours and a maximum temperature greater than 38°C should be regarded as possible candidates for surgical treatment during that attack and surgical consultation should be arranged so that operation can be undertaken without delay if it proves necessary. A similar attitude should be taken to patients in whom fever persists for several days despite drug therapy or in whom colonic dilatation or mucosal islands appear on serial plain abdominal x-ray examinations.
Attention is drawn to other clinical features such as a low plasma albumin, abdominal tenderness and oral monilia which are of less use as predictive attributes but which give some indication that an attack of colitis carries a greater risk than expected of unsuccessful medical treatment. Patients with any of these features or with intermediate bowel frequency and/or temperature should be observed carefully and treated vigorously until the outcome of medical treatment becomes clear.
